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iiIn Chapter 5, our contributions in the ﬁeld of Minimum Bit Error Rate Vector Precoding (MBER-VP)
are unveiled. Zero-Forcing Vector Precoding (ZF-VP) and MMSE Vector Precoding (MMSE-VP) had al-
ready been proposed in the literature. However, to the best of our knowledge, no VP algorithm was proposed
to date based on the direct minimisation of the BER. Our improved MMSE-VP design based on the MBER
criterion ﬁrst invokes a regularised channel inversion technique and then superimposes a discrete-valued
perturbation vector for minimising the BER of the system. To further improve the system’s BER perfor-
mance, an MBER-based generalised continuous-valued VP algorithm was also proposed. Assuming the
knowledge of the information symbol vector and the CIR matrix, we consider the generation of the effective
symbol vector to be transmitted by directly minimising the BER of the system. Our simulation results show
the advantage of these two VP schemes based on the MBER criterion, especially for rank-deﬁcient systems,
where the number of BS transmit antennas is lower than the number of MSs supported. The robustness of
these two designs to the CIR estimation error are also investigated. Finally, the computational complexity
imposed is also quantiﬁed in this chapter.
With the understanding of the BER criterion of VP schemes, we then considered a new transceiver
design by combing uniform channel decomposition and MBER vector precoding, which leads to a joint
transmitter and receiver design referred as the UCD-MBER-VP scheme. In our proposed UCD-MBER-VP
scheme, the precoding and equalisation matrices are calculated by the UCD method, while the perturbation
vector is directly chosen based on the MBER criterion. We demonstrated that the proposed algorithm
outperforms the existing benchmark schemes, especially for rank-deﬁcient systems, where the number of
users supported is more than the number of transmit antennas employed. Moreover, our proposed joint
design approach imposes a similar computational complexity as the existing benchmark schemes.
iv• K Number of users at the receiver side
• x Information symbol vector
• H Channel matrix
• P MUT precoding matrix
• R Covariance matrix
• I Identity matrix
• α Power scaling factor
• λ Lagrange multiplier
• ET Total transmit power
• z Transmitted signal vector in MUT
• n AWGN
• σ2
n Noise variance
• ˆ y Received signal vector before the modulo operation
• y Received signal vector after the modulo operation
• ω Perturbation vector in VP
• u Perturbed symbol vector in VP
• S Population size of the swarm in PSO
• ˇ P The position of a particle
• F(ˇ P) Fitess value of a particle
• Pb The individual’s best visited position so far
• Gb The entire swarm’s best visited position so far
• V The velocity of a particle
• c1,c2 The acceleration coefﬁcients in PSO
• w Inertia weight in PSO
• S The legitimate search space in PSO
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